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ABSTRACT

Morphometric and hydrologic features, morphometric indices, bathy-
metric maps, area and volume depth curves are presented for twenty-five

lakes in Cape Breton Highlands National Park, Nova Scotia.
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INTRODUCTION

The objective of the Aquatic hesources Invantory carried out by the
Canadian Wildlife Service in Cape Breton dighlands National Park is to pro-
vide reliable baseline data on the freshwater environment in the Park,
Because the number of lakes in the Park is large and access to many is dif-
ficult, we felt that the most information could be gained by investigating
a representative cross section of lakes, To this end, morphometric and
hydrologic data were gathered from as many different lakes as possible,

Part I of the Aquatic Resources Inventory of cape Breton Highlands
National Park (Kerekes et al,, 1976) provided the strating point for the
investigations by cataloguing the freshwater features of the Park. The
present report builds from that base by describing the morphometric features
of a wide range of the lakes, from small highland ponds such as Benjie's
Lake and Fishing Cove Lake, to Warren Lake, the largest and deepest lake in
the Park. Morphometric features such as area, volume, depth shorelength
ars of fundamental importance in gaining an understanding of a lake,
Factors determined by a lake's location such as distance from the sea,
elevation or position in the drainage system can also have an important
bearing on the limnological conditions.

Limnologists now recognize that information on the hydrological para=-
mebters of lakes is also of primary importance for lake management, These
parameters strongly affect the qualitative and quantitative characteristics
of the physical, chemical and biological enviromment of lakes, Thus, this
report includes estimates of flushing rates, its inverse relationship to
water retention time, and hydraulic loading for each of the sounded lakes,
The estimates are based on streamflow data in the Park area and are theore-
tical estimates only. They are, however, of value in that they provide an

additional basis of comparing the lakes.



M THODS

The methods of measursments and teatures used for the description of
lake drainage and .iorphomeiry are given in the explanation of the key to
Table 1 found on page 8.

Table 6 contains morphometric indicies which are not defined in Table
l. They are:‘

Relative basin size (A':A): Both A' and A are given in the same

units, where the areca of the drainage basin, including the lake (A!),

is divided by the area of tne lake (A). The relative basin size is often
expressed as (A":A), where A" is the area of tne drainage basin excluding
lake area (land drainage area, Brunskill and Schindler (1971), Kerekes
(1972, 197h))e The numerical value of A':A can be transformed to A":A by
deducting 1 from the value of A':A, TFor example, the A':A value for
warren Lake is 36.4. The corresponding A":A value would be 35,k.

Waver retention time (b,): Where t, is the inverse of the flushing

rate (FR).

Hydraulic loading (qg): Also called water discharge height, is the

product of flushing rate times mean depth.

Shore length to lake surface area ratio (L:A) (Rawson, 1960): Where

the shore length (L) is given in kilometers and the lake surface area (A)
is given in square kilometers.

Mean depth to maximum depth ratio (Z:z,): Which, multiplied by 3,

gives tne development of volume (welch, 1948).
Sounding
Sixteen of the lakes were sounded during the summer of 1976 using a

Raytheon sxplorer II recording fathometer fixed to the side of a llh-foot
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aluminum boat, bLundas Lakes #3, L and 5 were sounded with a Lowrance "Fish
Lo=k-tor", six of the lakes were previously sounded (Solman, 1Y51; Kerekes
unpubl, dalaj; rark Warden Uervice, unpubl, data). These soundings ﬁere
verified during the summer of 1976,

Bathymetric liaps

Lake outlines were enlarged froa aerial photographs (fnergy, Mines and
Hesources, June 1973) or 1:15,840 scale maps (Nova Scotia Dept. of Lands
and Forests, Crown Land Forestry Series) using a mechanical enlarging
device (Teledyne Post 38RA-110 Pantograph). Where aerial photographs were
used, map scales were calculated as follows:

Alt,

altitude of rlight above lake surface (m)

[}

where Alt,

0,15 focal length of camera (m)

i

B enlargement factor
Depth contours were interpolated from the sounding data. Locations
of streams and flow directions were based on 1:50,000 NTS maps, aerial

photographs and field observations.
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PRESSNTALLON OF DATA

The location of Cape Breton Highlands National Park is shown in Figure
l. Locations of the ©2 lakes which were investigated during the 1975-77
field operations are shown in f'igure 2 and listed in Table 2 along with
names, drainage reference numbers and elevations. Lakes are listed accor-
ding to drainage reference number (Part I, Aquatic hesources Inventory)
throughout the report.

A list of the lakes which have been sounded and the dates of sounding
are ygiven in Table 4, In [lable 3, all of the lakes investigated are listed
according to the surface area size classification proposed by Lacate (1969).
Following the Discussion, [ables 5 and 6 list morphometric and hydrologic
features and some morphometric indices of the 25 sounded lakes, Table 7
lists morphometric feawures of the 37 other lakes investigated.

Following fable 7 are morphometry and drainage files for each of the 25
sounded lakes, in order of drainage reference number, For each lake, a
drainage and morphometry data sheet which contains information of the loca-
tion and morphometry of the lake, its drainage area, inlets, outlet, access
and developments nearby. [followlng this a table of surface area, stratum
interface areas, strabum volumes, total volume and mean depth is given,
Stratwn interface areas and volumes are also expressed as percentages of
surface area and total volume respectively, The percentage areas and volumes
are plotted against depth for each lake, Finally, a bathymetric map of each
lake is presented,

The morphometric data are valid only for the water level on the date of
sounding., The bathymetric maps are intended for limnological and fisheries
management purposes only. They should not be used as navigation aides
because no effort has been made to show hazards which might occur between

sounding lines or points.



Figure 2, Location of lakes sampled by Canadian
Wildlife Service in Cape Breton Highlands National
Park. Sequential numbers 1 to 62 refer to those
numbers located in Column 1 of Table 2 on the fol=-
lowing page. Drainage basin reference numbers of
Cape Breton Island West Drainage (W) and Central
Drainage (C) are also shown.
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8
Table 1, Xey to Lake Drainage and Morphometric Data Sheets (Tables 8 to57)e
The circled numbers refer to the explanation found on next page.

TLake Drainage and Morphometiry

1 Lake Drainage reference # 2
Lat. 30 ' " Long. Lo ' "
UTM grid: >
Elevation: 6 ft " m Air distance from sea: 8 km
Drainage system: 9 Reference # 10
Drainage system area: 11 km2
Total lake drainage area: 12 km2
Lake drainage area outside park: 13 km2= 1L % of total
Lake area: 15 hectares Island area: 16 hectares
Water surface area: 17 hectares No. of islands: __EE_
Maximum length: 19 xm Max. effective length: 20  km
Maximum width: 2l ¥m Max. effective width: 22 km
Maximum depth: 23 m Mean depth: 2h
Shore length: 25 ¥m Shoreline development: 26
Lake volume: 21 X 103m3 Flushing rate: 28 x/year
Basin permanence index: 29
Inlets: 31 Qutlet:

Drainage

Name Reference # area kmZ2  Name Reference #

32 Access: road, trail, water; remote, transitional, ready

33 Developments:

34 Map Code
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ZXPLANATION OF KEY TO LAKE DRAINAGKE AND MORPHOMETRY

Lake name, Where National [opographic Series (NTS) 1:50,000 scale maps
indicate a limited number of Park lakes, namely: freshwater L., Warren
L., foper L., Lake of Islands, Sunday L. and the Dundas Lakes, the

rark Service has adopted names for most of the remaining lakes (John

D. MacDonald, pers. comm., 1976) which are presently under consideration
for acceptance by the Canadian Permanent Committee on Names, We have
adaed numbers to names of group lakes for future identification, such as
the Dundas Lakes, Roundhill Lakes and Chain lakes (Part I, Aquatic
ktesources lnventory). we have also given names to threc small bog
ponds: Benjie's Bog Pond, Bog mxhibit Pond and Bog South Pond.

Lakes are given numbers which signify their positions within the Park,
I'he drainage reference numbers used are defined in Part I of the Aquatic
resources Inventory,.

The latitude of the sampling station on the lake, estimated to the
nearest 5 seconds.

the lonzitude of the sampling station, cstimated as in #3.

rhe Universal (ransverse Mercator rid reference of the sampling station,
estimated to the nearest 100m,

The elevation of the lake, in feet above sea level, estimated to the
nearest 50 feet.,

The elevation of the lake, in meters above sea level, converted to the
nearest 5 meters, from the elevation in feet,

Air distance from the closest seca shore to the lake'!s approximate cen-
ter given in kilometers, measured on a 1:50,000 scale map.

The name of the stream into which the lake ultimately drains,



10,

11,

12.

13.

15.

17.

18,

19.

10
The numpber :iven to the stream as defined in Part I of the Aquatic
esources lnvenuory.
The touval area of tne drainage systewm, obtained by planimetry on a
1:50,000 scale d1S map, given in square kilometers in which the lake
is situated,
The total area of the lake's catchment basin, including the lake it-
self and all land apparently sloping toward it, as delimited by heights
of land surrounding the lake,
That part of the total lake catchment basin which lies outside Park
boundaries, obtained as in #12,
The percentage of the total lake catchment basin which lies outside
Park boundaries. It is an index of the potential for the lake to become
contaminated by sources over wnich the Park administration has no
direct control,
The surface area of the lake in hectares, including islands., Areas
were insegrated with a polar compensating planimeter on the bathy-
metric maps obtained during the summer of 1976,
The area in hectares of islands in tne lake, This does not include
large exposed rocks or shoals which may be submerged for part of the
year, Obtained by planimetry as in #15.
the actual water surface area of the lake, in hectares, found by sub-
tracting the island area from the total surface area, water surface
areas of the study lakes wnich were not sounded are taken from
Dayborne (1977).
The number of islands seen on aerial photographs.
The length, in kilometers, of the line connecting the two most remote
extremities of the lake, This line is usually straight but can be

curved, It crosses no land other than islands (welch, 19.48). Lengths
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were measured with a ruler graduated in mm using the bathymetric maps,

2V, The length, in kilometers, of the straight line connecting the most
remote extremities of the lake without crossing any land, i.e, the
longest stretch of open water (welch, 19L48).

2l The length, in kilometers, of the straight line connecting the most

remote transverse extremities of the lake, approximately at right
angles to the maximum length, This also crosses no land other than
islands (Welch, 1948).

22, The length, in kilometers, of the straight line connecting the most
remote transverse extremities of Lhe lake without crossing any land
(welch, 1948).

23« fhe maximum depth, in meters, found in the lake at the time of sounding.

24e The mean depth, or average depth, was calculated by dividing lake
volume (expressed as cubic meters, m3) by its water surface area
(expressed as square meters, m).

25. tThe length of the shoreline, in kilometers, was measured with a roto-
meter using Lhe bathymetric maps of the lakes, Shore lengths of the
study lakes which were nol sounded are taken from Dayborne (1977).

26, Shoreline development is an index of the degree of irregularity of the
shoreline, It increases from a minimum of 1,0, the Dy of a perfectly
round lake, as the shape becomes more irregular and/or elongated.

Shoreline development was calculated by the formula:

where s = shore length (m)
a = surface area (m2)

27 Ihe volume of a lake, in thousands of cubic meters, calculated by the



28.

29.

30.

31.

12

method given by welcn (1948) using stratum interface areas integrated

by planimeter as for vhe surface area from bathymetric charis. The
formula used is:
_h N
Volume = 3 (a1 + a, +1/ala2)

where h = vertical depth of each horizontal
stratum (usually 1 meter)

a; = area oI the upper surface

area of the lower surface

an
[he total volume is tne sum of the volumes of all the horizontal
strata (welch, 1948).
Flow data from two stations on the Cheticamp niver and one on Indian
Brook (Anon., 1570-1977) were used to calculate the mean annual mois-
ture surplus in the Park area of 1l.6m/yr. Flushing rates were then

calculated as follows:
1) = 1600.4AY

Jlushing rate (yr~ 7

wiaere 1600 = moisture surplus (mm)
A' = drainage area of lake (kmz)
V = lake volune (103m3)

Ihe vasin persanence index was debermined by dividing lake volume
(106m3) by shore length (km) as proposed by Kerekes (1977).

List of inlets, their reference numbers and drainage areas in square
kilometers. otream na.es and reference numbers are defined in Part I
of the Aguatic nesources lnventory. The drainage areas of the streams
are given by Dayborne (1y77).

The name of streaa into which the lake ultimately drains is taken
from NT5 1:50,000 scale maps and referenced (Part I, Aquatic itesources

Inventory).
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32, The primary mode and ease of access to each lake and the type of
development near the lakes were determined by observation during
the 197577 field operations., Where access is clagssed as ready,
a lake is accessible either by road or by a short hike from the
nearest road. Transitional access lakes can be reached by a well
established trail, :emote lakes are those which are accessible
only by a difficult walk, bombardier or float-equipped aircraft,

33. Developments include any past or existing modifications to the |
immediate environment of the lake, such as old sawmills, roads,
campsites, dams, etc,

3, Where applicable, reference to cnergy, Mines and Resources aerial
photographs (1973) and Department of Lands and Forests, Crown Land
Forestry Series, 1:15,840 scale maps (based on aerial photographs
taken in 1953), used to determine areas and shorelengths, A.P.

denotes aerial photograph, while S,M. denoltes scale map.
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Table 2, I he lakes saplcd in Cape srebon dishlands National Park with
¢eosraphical locations and approximate surface elevations. Lakes are

listed in order o1 drainage basin reference number as defined in Part 1,
Aquatic liesources Inventory. Sequential numbers 1 to 62 refer to Fig. 2,

No. Jrainage Lake Latitude Longitude Zlevation
Reference —

& m

1 C22.13.4b Seari L6ou6r20n 60036148 1500 U460

2 €22,13d Deer W5 45 57 .60 37 54 1550 470

3 C23.1.3e Chain #4 L6 L8 Ly 60 32 30 1300 40O

i C23.1ld5a John Dee L6 48 50 60 31 10 1350 410

3 C23.1e Jdounchill #3 46 47 56 60 33 10 1300 400

6 23e1f Hounahill #2 46 47 35 60 33 36 1300 400

7 C23.118a roundhill #1 L6 47 30 60 33 L5 1300 LOO

8 C23.1g gwimn L6 47 20 60 32 47 1350 L410

9 223,92 Unnamed 46 45 50 60 36 31 1550 L70

10 €23.9d Twin A L6 45 22 60 37 15 1600 490
11 C23c B3aldwin 46 LIy 50 60 37 10 1600 L90
12 c23d Twin f2 L6 45 30 60 37 30 1600 490
13 C2ha Burton W6 L9 54 60 31 00 1250 330
1 C2Lg Glasgow L6 49 10 60 29 30 1350 410
15 C25.2.1a Paquette 46 50 00 60 26 00 850 260
16 C33.3b liica dill L6 L8 52 60 26 35 1100 335
17 €33.3d Laisley's 46 h9 21 60 28 23 1400 1430
18 233a Long L6 46 L3 602924 1350 L10
19 C33b Round L6 48 22 60 30 30 1400 430
20 C33d Unnamed L6 48 06 60 3112 - 1450 LL4O
21 C33e Lobster 46 48 06 60 31 23 1450 LLO
22 v33g ¥ive lsland #2 L6 48 18 60 31 L7 1450 Lho
23 C33h five lsland 1 46 48 06 60 32 03 1450 Lko
2l C3La Jigging Cove 46 47 20 60 20 30 150 45
25 C36.1.2a Broad Cove Mountain L6 Ll 00 60 23 30 600 185
26 €36,1,3b Brown's L6 Ly 53 60 25 35 1000 305
27 C36.1.5a Rudderham 16 Ll 00 60 2 26 650 200
28 C36.1b Branch Pond 46 Ll 30 60 27 20 1000 .305
29 €36,13a Sunday L6 Wy 08 60 37 00 1600 U490
30 C36Aa wreck Beach Pond L6 L5 55 60 19 35 50 15
31 C36B.a Unnaned L6 L5 00 60 21 00 350 105
32 C38a Jarren 46 42 50 60 23 4O 50 15
33 C38a3a Cradle 46 43 50 60 26 00 850 260
34 C33d.Lka Spud L6 L3 50 60 29 50 1250 380
35 C38b Leke of islands L6 4L 30 60 30 20 1400 430

continuedeee.
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fable 2. . . o conbinued

Nos Drainage Lake lLatitude  Longitude Elevation
iteference
£t m
36 Chl.ha Long Pond Lé6eL1r 25t 60926130 LOO 120
37 Chl.5.2a Unnamed L6 143 00 60 29 02 1350 L10
38 Qul.5¢ Roper L6 42 50 60 29 52 1350 410
39 ChLlb Dundas #2 b6 42 43 60 31 55 450 Lo
LO Clle Dundas #3 L6 42 50 60 32 20 1450 Lu4O
Il Clld Dundas # L5 42 37 60 32 50 450 LLoO
u2 cLh1d10a Jundas #5 L6 b2 25 60 32 32 1450 LLO
L3 CL2b Cann's 46 Lo 20 60 26 00 700 215
L Ch3a HMacilougallls L6 Lo 20 60 26 2L 800 245
L5 ChkL.6.1d Gull L6 L1 25 €2 32 30 1450 LLO
L6 Chli.Ba Two lsland L6 39 3% 60 35 10 1550 470
7 ChlieYele2a  lndian L6 LU 1y 60 33 50 1500 L60
L8 chla wWhite iill L6 42 15 60 35 00 1600 L9O
L9 Clhiba Freshwater L6 38 LO 60 23 47 10 3
50 W19.3a sugar Brook #2 L6 L7 55 60 L7 00 1300 LOO
51 Wl9.4(9)a MacIntosh L6 46 L5 60 L5 50 1300 L00
52 (1i2242) Benjie's Bog Pond L6 49 50 60 L9 16 1350 L10
53 W22.2a Benjie's 46 Ly 25 60 L8 32 1350 410
sk W2li,B.1a Bog Exhibit rond 46 Ll 22 60 L9 U8 1350 410
55 w2li.8.1c Bog South Pond 46 Uy 26 60 49 L8 1350 U410
56 wha P'ishing Cove 46 42 33 60 L9 Lo 1450 LLO
57 W30.6a French b6 43 L1 60 51 56 1400 430
58 W30b Corney 46 L1 31 60 50 35 1500 L460
59 w32a Little Presqu'ile L6 L1 10 60 57 35 5 2
60 W32b rresqu'ile b6 b1 25 60 ST 25 5 2
61 Wilte3a3c Lac des V’lecs
Terrees ;3 L6 39 05 605303 1450 L4O
62 Wil e32.1a Cranberry b6 Lo 15 60 L1 33 1650 505




Table 3.
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Lakes sampled in Cape sreton ilighlands Hational rark listed

according to surface area class as proposed by Lacate (1969).

Size classes:

#1
i#2
i#3
il

2
2b

U-5 hectares

6-20
1-250 "
1=-2000 "

Slass #1

28 lakes

Drainage iteference

C22.13.4b
C23.1f
C23.9a
C23.9d
C25.2.1a

v33,30
C33.3a
C33d
C33h
C36.1.3b

C36Aa
C308b
Chl's 023.
Chlo
Chldlua

Ch3a

Chlb.9.1.2a

Wi9,.3a
W19.4.9a
(W22.2)

W22.2a
W2l .0.1a
w2lieJ.1c
d?_ha
W30b

N32a
N32b
W23.3.3¢C

Bear #1
Roundhill #2

Twin #1
Paquette

Mica Hill
Daisley!'s

"ive Island #1
Brown's

Wreck Beach Pond

Dundas #2
Dundas #5

MacDougrallts
Indian

Sugar Brook #2
MacIntosh
Benjie's Bog Pond

Benjie'ls

Bog cxhibit Pond
Bog South Pond
Fisning Cove
Corney

Little Presqu'ile

Presqu'ile
Lac des Plees rerrees #3
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Table 3. . . . continued

ChSa

.lass #2 Drainage leference Lake Name
2L laxes 22,134 Leer
C23,1.3d Chain #4
C23.1e koundhill #3
C23.1fLa Rounahill #1
C23d Twin #2
C2lia Burton
C33a Long
C33b Round
C33e Lobster
C33¢g Five Island #2
C3ha Jigzing Cove
C30.1.2a Liroad Cove Mountain
C30.1.5a Rudderham
C36,.1b Branch Pond
C36.13a Sunday
{38a3a Cradle
C33.ba Spud
CLl.ha Long Pond
Clile Dundas #3
chld pbundas A
CL2b Cann's
Chl.6.1d Gull
C30.6a 'rench
W3l.32.1a Cranberry
Slass #3
10 lakes C23.1d5a John Dee
C23.1z Gwinn
G23¢c Saldwin
Celg Glasgow
C308a Warren
C3db Lake of Islands
Chl.5c hoper
Clilil.8a Two Island
Chha White Hill

rreshwater
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Table L , Lakes sounded in Cape Breton Highlands National Park,
with dates of sounding.

Lake Reference No, Date of Sounding
John Dee C23.1d5a Oct. 6/76
Roundhill #2 ¢23,1f Aug. L/76
Roundhill #1 C23.1f8a Aug. L/76
Gwinn C23.1g Aug. 3/76
Baldwin C23c July 29/76
Glasgow C2lg Oct. 8/76
Paquette C25.2.1a April 14/73
Long C33a Oct, 6/76
Round C33b Oct. L/76
Lobster C33e Oct. 5/76
Jigging Cove C3ha April 10/73
Branch Pond C36.1b July 1/76
Warren C38a June 29/76
Dundas #3 Clhlc July 29/76
Dundas #kL Chld July 29/76
Dundas #5 cL1dl0a July 29/76
Cann's CL2b July 13/76
MacDougall's Ch3a July 13/76
Two Island Clily.8a Aug, 12/76
Freshwater tlhsa 1966
Benjie's W22,.2a March 3/76
Fishing Cove w2ha March L/76
French W30.62 April 9/73
Little Presqu'ile W32a June 23/L7#
Presqutile W32b June 23/L7%

#Modified from Solman (1951), verified July 9, 1976.



Table 5, Morphometric features of lakes in Cape Breton iighlands National Park," Abbreviations and units are
given at the end of the table.

6T

Jrainage Lake 4 - .
referegce name A Ia Al v z Zm L ML W
C23.1d5a John Dee 2345 0.9 1.4 182,0 2,05 i v 2,90 0.88 0.49
€23.1f koundnill #2 Sel 0.0 3.8 L7.0 0.93 2.0 1.17 0,55 0.1
C23,1fca ftoundhill #1 17.1 ) 1.0 233.0 1,36 Ly 2.07 0,76 0,31
C23.1z Gwinn 23,0 0.7 1.8 25940 1.13 3.0 3,66 0.78 3.53
C23c Baldwin u5.8 1.3 3.8 552.U 1.24 340 Le82 1.17 U.52
C2La 3lasgow 23.7 0. 1L 1,057.0 L5 1.6 2.48 0432 Jelt2
U25.2.1a Paquette 5.0 U0 0.6 L6.0 U9l 1.5 1.21 U5 Uel7
C33a Long 6.6 0.0 5.0 41,0 0.62 1.5 1.62 0.6l 0.15
C33b round 1hoh 0.1 3.7 140.,0 0.97 2.0 1.60 0,55 0.35
C33e Lobster 9.5 0.1 1.6 96.0 1,01 1.9 1.97 0.8u 0.2l
C3ha Jigging Cove 5,2 0.0 1.2 55.0 U.39 2.0 1.49 O.7h U.1b
C35.10 Branch Pond .9 0.0 Sy 363.0 2.43 6.5 1.0l 0.69 0.32
C30a Warren 89.68 0.0 32,0 14,298,0 15.90 31,0 .95 1.95 Je59
Culc Dundas #3 13.0 0.0 6.0 113,0 0.87 2.1 3.48 0.88 U.26
Culd Dundas #4 16.3 0.1 L7 247.0 1.52 2.5 2.26 0.59 0.32
CLldlva Dundas #5 L3 0.1 0.8 14,0 0,30 0.9 0.91 0.29 0,25
C42b Cann's 10.4 U.1 0.8 210.0 2.00 9.2 1.93 0,59 0.3u
Ch3a MacDougall's 5.0 J,0 1.0 170.0 3.40 11.5 1,02 0.28 0.2
ChijeGa Two Island 25,6 1.h 1.8 362.0 1.42 5.5 3.18 0.70 0.66
Ch5a Freshwater h2.2 0.6 3. 2,737.0 6.50 16,0 14,10 1.15 0,74
W22.2a Benjie's 3.3 0.0 0.6 16.0 0.l9 0.7 0.76 0.28 0.15
Wla Fishing Cove 2. 0.0 1.2 14,0 0.56 0.8 0.80 0.31 0.1
W30.6a French 7.0 0,0 0.6 73.0 1.04 2,0 1.4 0.58 0.21
W32a Little Presqu'ile 045 0.0 1.2 7.3 1.L9 3.0 0,29 0,11 0.0%
W32b Presqu'ile Lk 0.0 0.8 93.0 2.10 3.0 1.52 0.67 0.10
A Surface area of lake excluding islands, hectares V  Lake volume, m? x 103 L Shore length, km

IA Island area, hectares z Mean depth, m ML Maximum length, km
A' Drainage oasin area including lake, km? Zy Maximum depth, m MW Maximum width, km
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Table 6. Morphometric indices, hydrologic feasures and distance from the center of the lake to the closest
coastal point of lakes in Cape 3revon Hizhlands National Park. Abbreviations and units are given at the end
of the table.

Drainage Lake . - .. -, . - Listance
reference name AY:A s by ds L:A 232, 3, BPI From sea (km)
C23.1d5a John Dee 5e9 L6 0.217 Fels 11.9 0.22 1.69 0.17 7.2
C23.1f Roundhill #2 4.1 123.0 0,008 119.0 2249 0.L5 1.ub 0.04 10.8
C23.1f8a Roundhill #1 58 6.9 0,116 9.3 12,1 031 1.41 0,11 11.0
C23.1g Gwinn 7.0 11.1 0,090 2.5 15.4 0,38 2.12 0,07 10.6
C23c Baldwin Ge7 11,1 0,090 13,8 10.5 OJil 2,04 0,11 16.3
C2hg Glasgow 6.0 2.2 0.1463 9.6 10.2 0,30 1.43  0.43 5.6
$25.2.1a Paquette 11.6 2042 04050 18.4 25.1 0.51 1.52 0,04 )
C33a Long 76.5 198.0 0,005 123.0  2L.6  0.s1 1.78 0,03 6.5
C33b Round 25.7 u2.3 0,024 41,0 11.0 0.9 1.19 0,09 7.5
C33e Lobster 17.4 2745 0.036 2745 2G.7 0.53 1.30 0.05 8.5
C3ha Jigging Cove 19,0 3l 0,029 30.3 24,0 0.45 1.69  0.04 1.5
C36.1b Branch Pond 36.bL 24,0 0,042 58.3 10.8 0.37 1.18 0,23 Te7
¢38a Warren 36,1 3.6 0,275 5747 5.5 0.51 1.48  2.88 2.8
Clle Dundas #3 46,0 8L .7 0.012 1347 26.8 0.41 2.72 0,03 10.9
chld Dundas # 25.0 30,6 0.033 L4645 13.9 0.61 1.58 0,11 11.2
CL1d10a Dundas #5 15.3 82.8 0,012 2L .8 18.6 0.33 1.16 0,02 10.8
ci2b Cann's Te9 6.3 0,159 12.6 18.6 0,22 1.68 0,11 2.0
Cl3a MacDougall!s 20,6 9e7 0,103 33.0 2u.l 0.30 1.29 0.17 245
Chlie 8a Two Island 7ol 8.1 0.12L 11.5 12,4 0.26 1.77 0.11 12.0
ChSa Freshwater 8.1 2.0 04503 12.9 9.7 0.41 1.79 0,67 0.1
W22.2a Benjie's 19.7 63.7 0.016 31.2 23.0 0.69 1,18 0,02 8.0
wW2lia Fishing Cove loy 46,0 0,007 8l.8  32.9  0.62 1.5 0,02 7.8
wW30.6a French 7.0 12,0 0,082 12.5 20.4 0.52 1.53  0.05 4.2
W32a Little Presqu'ile  240,0 263,0 0,004 392,0 58,0 0.50 1.16 0,03 0.1
W32b Presqutile 19.5 .7 U068 30,9 3.6 0.70 2.0 0,06 0.2
A':A Drainage area (km?): Lake surface area (xm?) z:2, Mean depth (m): Maximum depth (m)

FR #lushing rate (times per year) L(kn)

t,  water retention time (yr) = 1/FR D;  Shoreline development = 7;22655527;7

ds Hydraulic loading (m/yr) = FR x % _
L:A  Shorelength (km): Lake surface area (km? ) BPI Basin permanence index = V(10 m3):L(km)

T2



lable 7. 3urface areas, snorelengths and air distances from the sea ol 37 laxes in Cape Breton
ilighlands dational Park wnicn were sampled but not sounded., Areas and shorelengths are taken
iro.si Dayborn {(1977).

Lralnaze Lake Surface area Snorelength Air Uistance
reference name (ha) (kn) from sea(kn;
S22,13.4b 3ear #1 3.l 1 15.0
L22413d Jeer OeU 1 1.2
©23.1.3e Chain #4 545 1 546
w23.1e Roundnill # Te3 9 10,2
C23.9a Unnamed 0.6 3 15.3
C23.9d Twin #1 lie3 0] 15.6
C23d fwin #2 12.8 5 15.2
s2ha 3urton 940 0] %.S
<3330 dica Hill lie3 4 N
U33.3d Jaisleyls 2.9 3 562
¢33d Unnaned 1ol 0.6 Sl
C3ig Five Island #2 Fed 247 S
233h Five Island #1 246 1.2 9.0
C36ele2a Broad Cove Mountain 1Le9 22 3ok
C36.1.3b 3rown's L7 1.1 6.u
C36.1e5a Rudderham 6.4 1.2 LS
£36,13a 3unday 4.9 2,0 17.2
C364Aa Wreck Beach Pond 243 0.6 Vo5
¢363(a) Unnamed . 1.5
¢38a3a Cradle 9.0 1.0 5.6
o38.4a Spud 5.6 1e5 9,0
C38b lake of lslands 32,49 346 11.2
Chl.ia Long Pond Feli 1.8 L0
Shle5.2a Unnamed Ous Ouly 7.6
Chl.5c Roper 3043 2.y Del

continuad..

2e



Table 7 . . . . continued

wrainage laxe surface area ~horelength Air Listance
reference nane (ha) (km) from sea(um)
Calb Lundas #2 3.0 1.0 10,3
Chiefeld Jull 154 245 10.4
CLhesele2a Indian Le9 1.2 10,5
oliga ~hite Hill 270 245 13.7
#9432 Susar srock #2 helS 1.2 37
A19.4(9)a YacIntosh a7 1,0 543
{(w22.,2) Jenjiet's Bog Pond <52 Saly
2he3.da Bog dxhibit 2ond <0l 5e3
WllieJelC Bog South Pond <J.1 Cobs
{30b corney 4e8 1.0 742
W3lie3s3c Lac des Plees Ferrees ,3 1.5 07 6.2
W3ke3241a Cranberry 743 1.3 15,3

£z



N
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Table 8: John Dee Lake, C23.1d5a. Cape Breton Highlands National Park.

Lake Drainage and Morphometry

John Dee Lake Drainage reference # C23-1d5a
Lat, 46 0 48' 5o Long, 60 0 31' 10"
UTM grid:
Elevation: 1350 f¢ 410 Air distance from sea: _7-2 km
Drainage system: Middle Aspy River Reference # C23
Drainage system area: 43.1 km®
Total lake drainage area: 1.38  yxp?
Lake drainage area outside park: 0 km2= 0 % of total
Lake area: 24.4 hectares Island area: 0-9 hectares
Water surface area: 23.5  hectares No, of islands: _1
Maximum length: 0.88 yp Max, effective length: ©:85 km
Maximum width: 0-49 3 Max. effective width:  ©0-49 km
Maximum depth: 9-4 Mean depth: 2-0°
Shore length: 2.9 ¥nm Shoreline development: 1-6°

482. x 103m3

Lake volume: Flushing rate: 4.6 yx/year

Basin permanence index: 0.17
Inlets: Outlet:
Drainage
Name Reference # area km2 Name Reference #

C23.14d5

Access: road, trail, water; remote, transitional, ready
Developments:

Map Code: S:M CB115 (d)



Table 9. Surface area, stratun iaverface areas, stralum volumes and total
volune of John Dee Llake (J23.ldba), Cape dreton rHighlands National Park,
hova Scotia.

Depth | Area " Stratuml Volume

meters I hectares | % of total " meters l m3 X 103 % of total

0 23.5 100, 0-1 212.1 LhL.O
1 19.0 81,0 1-2 k.1 2949
2 10.2 L3.5 2-3 51.1 10.6
3 3.0 12.6 3-L k.1 5.0
L 1.9 8.2 =5 16.9 3.5
5 1.5 6.3 5-6 13.5 2.8
6 1.2 5.2 6=7 10.1 2.1
1 0.8 3e3 7=8 6.7 1.4
3 0.6 2.6 8-9 249 0.6
9 0.1 Ok 9-9oli 0.1 0,02

Mean aepth = 2,05m Total 48240
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Figure 3 . Area and volume depth curves,
John Dee Lake (C23.1ld5a), Cape Breton
Highlands Naticnal Park, Nova Scotia.
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Figure L , Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of John

Dee Lake, C23.,1d5a, Cape Breton Highlands National Park,
Nova Scotia,

Date of sounding: Oct. 6, 1976
Elevation: 410 m

Surface area: 23.5 ha

Mean depth: 2,1l nm

Flushing rate: Uk.6/yr

Water retentian: 0,22 yr.

Index of basin permanence: 0,17



John Dee Lake
C 231d5a

Contours in meters
t Direction of Flow
+Deep Station

Meters
0

T

| o
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Table 10, Roundhill #2 Lake, C23.1f. Cape Sreton :ighlands National Park.

Lake Drainage and Morphometry

Roundhill #2 Lake Drainage reference #C23.1f
Lat, 46 ° L7' 35" Long, 60 ° 33' 36"
UTM grid:
Elevation: 1300 £t 400 p Air distance from sea: 208 um
Drainage system: Middle Aspy River Reference # €23
Drainage system area: L43.1 km?
Total lake drainage area: 3.78  km®
Lake drainage area outside park: Kme= % of total
Lake area: Sel hectares Island area: hectares
Water surface area: 5.1 hectares No. of islands: 0
Maximum length: 0.55 km Max, effective length: 0.55 km
Maximum width: 0416 km Max. effective width: 0.16  ym
Maximum depth: 2.0 m Mean depth: 093 m |
Shore length: 1.17 km Shoreline development: 1.L6
Lake volume: L7.3 x 10°m> Flushing rate: 128 x/year
Basin permanence index: 0.0k
Inlets: Outlet:
Drainage
Name Reference # area km2 Name Reference #
South Aspy Re C23.1 South Aspy R C23.1
C23.1f8

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code:  A.P. A423305-12
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Tablell . Surface area, stratum interface areas, stiratum volumes
and total volume of Roundhill #2 Lake (C23.1f), Cape Breton High-
lands National Park, Nova Scotia.

Roundhill #2 Lake C23.1f

oengh Area Stratum Volume
aebers Hocbures w of Lotal meters m3 x 103 % of total
0] 5.1 100, 0-1 37.2 78.6
1 2.5 49,0 1-1.5 8.3 17.5
1.5 0.9 18,3 1.5-2.0 1.8 3.8
2.0 0.02 0.5
Mean depth = 0.93m Total L7.3
PERCENT
0 20 40 60 80 100

Figure 5. Area and volume depth curves,
Roundhill #2 Lake (C23.1f), Cape Breton
Highlands National Park, Nova Scotia,
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Table 12, Roundhill #1 Lake, C23.1f8a. Cape Breton dighlands National Park.

Lake Drainage and Morphometiry

Roundhill #1 Lake Drainage reference # C23.1f8a
Lat, 46 ° a7' 30" Long, _ 60° 33' 45"
UTM grid:
Elevation: _1300ft _400 m Air distance from sea: 11.0inm
Drainage system: Middle Aspy River Reference # (23
Drainage system area: 3.1 xm®
Total lake drainage area: 1.00 km®
Lake drainage area outside park: km®= % of total
Lake area: 17.1 hectares Island area: hectares
Water surface area: 17.1  hectares No. of islands: 0
Maximum length: 0.76 km Max., effective length: 0.76 km
Maximum width: 0.31 km Max. effective width: O0.31 im
Maximum depth: 4.4 m Mean depth: 1.36 m
Shore length: 2.07 km Shoreline development: 1.41
Lake volume: 233. X 1O3m3 Flushing rate: 6.87 x/year
Basin permanence index: 0.11
Inlets: Outlet:

Drainage

Name Reference # area kmZ2 Name Reference #

C23%.1f8

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code: A.P. A23305-12
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Table 13, Surface area, stratum interface areas, stratum volumes
and total volume of Roundhill #1 Lake (C23.1f8a), Cape Breton
Highlands National Park, Nova Scotia,

Roundhill #1 Lake C23.1f8a

Zepth Area Stratum Volume

neLers Hectarcs » of total meters m3 x 103 % of total
0 17.1 100. 0-1 14h,2 61.9
.1 1109 69 06 1“2 72-8 3102
2 305 2005 2"'3 1501 605
3 002 1.2 B-L" Oo9 Ooh
L 0.02 0.1 L-L L 0,03 0,01
Mean depth = 1,36m Total 233.0

PERCENT

Figue 6 . Area and volume depth curves,
Roundhill #1 Lake (C23.1f8a), Cape Breton
Highlands National Park, Nova Scotia.




Figure 7 .

Bathymetric map, date of sounding, geodetic

elevation and selected morphometiric features of

Roundhill #2

and #1 Lakes, C23,1f and C23,1f8a, Cape

Breton Highlands National Park, Nova Scotia.

Roundhill #2

Roundhill #1

Lake, C23,1f:

Date of sounding: Aug. L, 1976
Elevation: LOO m

Surface area: 5.1 ha

Mean depth: 0.93 m

Flushing rate: 1238/yr

water retention: 0,008 yr.
Index of basin permanence: 0,04

Lake, C23,1f8a:

Date of sounding: Aug. L, 1976
Elevation: LOO m

Surface area: 17.l1 ha

Mean depth: 1l.u m

Flushing rate: 6.9/yr

Water retention: 0,15 yr.

Index of basin permanence: 0,11



Roundhill Lakes 1
C 23.1F8a
C 23.1F

, 2

Contours in meters
t Direction of Flow
+Deep Station

Meters
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Table 14, Gwinn Lake, C23.lg. Cape Dreton Highlands National Park,

Liaake Drainage and Morphometry

Gwinn Lake Drainage reference # C23.1g
Lat, 46 © 47' 20" Long, 60° 32' 47"
UTM grid:

Elevation: 1350 ft 410 m Air distance from sea: 10.6 yn

Drainage system: Middle Aspy River Reference # C23
Drainage system area: L3.1 km?
Total lake drainage area: 1.80 xm?
Lake drainage area outside park: km2= % of total
Lake area: 23.1 hectares Island area: _ Q.7 hectares -
Water surface area: 23.0 hectares No. of islands: ji___
Maximum length: 0.78 km Max, effective length: 0.78 yxm
Maximum width: 0.63 km Max., effective width: 0-50 kp
Maximum depth: 3.3 m Mean depth: 1-13 n
Shore length: 3,66  km Shoreline development: 2,12
Lake volume: 259. x 103m3 Flushing rate; 11.1 x/year
Basin permanence index: 0.07
Inlets: Outlet:
Drainage

Name Reference # area km?2 Name Reference #

South Aspy R. c23%,1

Access: road, trail, water; remote, transitional, ready
Developments:

Map Code: A.P. A23305-12
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and total volume of Gwinn Lake (C23.lg), Cape Breton Highlands
National Park, Nova Scotia,

Gwinn Lake C23.1g

~epth Area Stratum Volume

nieters dectares o 0 total meters m3 x 103 % of total
O 23.0 lOOc O“l 17700 68.3
l 1209 56.1 1‘2 7107 27-7
2 207 1107 2—3 1005 LF.O
3 0.06 0.3
Mean depth = 1.13m Total 259.3

DEPTH(M)

Figure 8 .
Gwinn Lake (C23.1lg), Cape Breton Highlands
National Park, Nova Scotia.

Area and volume depth curves,
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Figure 9 o Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Gwinn
Lake, C23.lg, Cape Breton Highlands National park, Nova
Scotia,

Date of sounding: Auge 3, 1976
Elevation: 4lOm

Surface area: 23,0 ha

Mean depth: l.,1m

Flushing rate: 11/yr

Water retention: 0,09 yr.

Index of basin permanence: 0,07
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Table 16, Baldwin Lake, C23c, Cape Breton dighlands kational Park.

Lake Drainage and Morphometry

Baldwin Lake Drainage reference # C23c
Lat. 16° L' 50" Long. 60 ° 37 10"
UTM grid:

Elevation: 1600 ft 490 m Air distance from sea: 16.3 km

Drainage system: Middle Aspy River Reference # €23
Drainage system area: 43,1 xm?
Total lake drainage area: 3.85 xm®
Lake drainage area outside park: xm2= % of total
Lake area: 5.8 hectares Island area: 1.3 hectares
Water surface area: Lhodi  hectares No. of islands: 20+
Maximum length: 1.17 km Max. effective length: 1l.16 km
Maximum width: 0.52 km Max. effective width: 0.52 km ;
Maximum depth: 3.0 m Mean depth: 1.24 m
Shore length: 1,82 ¥m Shoreline development:  2.04
Lake volume: 552 x 10°m’ Flushing rate: 1ll.1 x/year
Basin permanence index: 0.11
Inlets: Outlet:

Drainage
Name Reference # area km2 Name Reference #
Middle Aspy Re. Cc23 Middle Aspy R. c23

Access: road, trail, water; remote, transitional, ready

Vv

Developments:
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Table 17. Surface area, stratum interface areas, stratum volumes
. and total volume of Baldwin Lake (C23c), Cape Breton Highlands
. National Park, Nova Scotia,

‘. Baldwin Lake  C23c
Zenth Area Stratum Volume
acters ithectures » OF total meters m3 x 103 % of total
0 LhWh 100, O=1 35344 64,0
1 2740 60,7 1-2 165.7 30,0
b
2 Be3 18.7 2-3 33.L 6.0
3 0.1 0.3
Mean depth = 1.24m Total 55242
. PBRCENT
0 20 LO 60 80 100

DEPTH(M)

Figure 10, Area and volume depth curves,
Baldwin Lake (C23c), Cape Breton Highlands
National Park, Nova Scotia.
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Figure 11, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of

Baldwin Lake, C23c, Cape Breton Highlands National Park,
Nova Scotia,

Date of sounding: July 29, 1976
Elevation: L90 m

Surface area: Uuli.4 ha

Mean depth: 1l1l.2 nm

Flushing rate: 11/yr

Water retention: 0,09 yr.

Index of basin permanence: 0,11
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Table 18. Glasgow Lake, C2Lhg. Cape vreton ilighlands National Park.

Lake Drainage and Morphometry

Glasgow Lake Drainage reference #_C2ig
Lat., _16° L9 10" Long. 60 ° 29 ' 30 "
UTM grid:

Elevation: 1350 ft L10 m Air distance from sea: 5¢6 km

Drainage 'system: Clasgow Brook Reference # C2l
Drainage system area: 748 km2
Total lake drainage area: l.it3 km®
Lake drainage area outside park: xm= % of total
Lake area: 2h 3 hectares Island area: 0.4 hectares
Water surface area: 2349 hectares No. of islands: _ 2
Maximum length: 0,82 km Max., effective length: 082 km
Maximum width: 0.42 km Max. effective width: Ocli2 ym
Maximum depth: Wb m Mean depth: Uel5 m
Shore lengths 2.48 km Shoreline development: _ Leb3
Lake volume: 1057. x 10°m° Flushing rate: 2,16  x/year
Basin permanence index: 0.L43
Inlets: Outlet:
Drainage

Name Reference # area km?Z  Name Reference #

cehf

Access: road, trail, water; remote, transitional, ready

Developments:

ifap Code:  S.M. CBl1lk(d)
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Table 19, Surface area, stratum interface areas, stratum volumes
and total volume of Glasgow Lake (C2hg), Cape Breton Highlands
National Park, Nova Scotia,

Glasgow Lake  C2hg

wepth Area Stratum Volume
aeters dectares w of total maters m3 x 103 % of total
2 17.0 71.0 2=l 30243 28,6
L 13,6 56.9 L6 198,17 18.8
6 yan 31.0 6-8 90,9 8.6
3 247 11.3 8-10 349 3.3
10 1.l L,8 10-12 16,9 1.6
12 0,6 2.6 12-14 6.3 0.6
b ll"' Ool O‘I“’ lli"'ll‘}'o() 0‘2 0.0Z
) Mean depth = 4,45m Total 105761
PERCENT

DEPTH(M)

Fi-ure 12, A~ a anu volume ~epth cvrves,

Glasgow Lake (C2lg), Cape Breton Highlands
National Park, Nova Scotia.
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Figure 13, Bathymetric map, date of sounding, geodetic
elevation and selected morphametric features of Glasgow

Lake, C2Lg, Cape Bretan Highlands National Park, Nova
Scotia,

Date of sounding: Octe. 8, 1976
Elevation: U410 m

Surface area: 23.9 ha

Mean depth: L. m

Flushing rate: 2.2/yr

water retention: 0.L6 yr.

Index of basin permanence: O.L3
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Table 20, Paquette Lake, C25.2.la. Cape Breton Hignlands National Park.

Lake NDrainage and Morphometry

Paguette Lake Drainage reference # c25.2.1a

' n o t "

Lat. 46 ° 50 00 Long. 60 25 50

UTM grid: 958896

Elevation: 850 ft 259 m Air distance from sea: 4.0 km

Drainage system: Effies Brook Reference # (25
Drainage system area: 13.0  km®
Total lake drainage area: 0.58 xm®
Lake drainage area outside park: km2= % of total
Lake area: 5,02 hectares Island area: hectares
water surface area: __5.02 hectares No, of islands: O
Maximum length: 0,45 km Max, effective length: 0.45 km
Maximum width: 0.1 km Max, effective width: 0.19 ¥m
Maximum depth: 1.9 m Mean depth: 0.91 m
Shore length: 1.21 km Shoreline development: 1.52
Lake volume: 45,9 x 1O3m3 Flushing rate: 20.2 x/year
Basin permanence index: 0.04
Inlets: Outlet:

Drainage
Name Reference # area km2 Name Reference #

c25.2.1

Access: road, trail, water; remote, transitional. ready

Developments:

dap Code: 3.M. CBLllL(d)
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Table 21. Surface areé, stratum interface areas, stratum volumes
and total volume of Paquette lLake (C25.2,la), Cape Breton High-
lands National Park, Nova Scotia,

Paquette Lake C25.2.1a

Zepth Area Stratum Volume
ncters dectures ~ of total maters m3 x 103 % of total
0 5.0 100, 0-1 36,3 79.1
loO Zo}"’ 14'708 l"los 805 1805
1.5 1.1 21.9 1.5-1.8 1.1 2.4
Mean depth = 0.91m Total 45.9
PERCENT

Figure llie Area and volume depth curves,
Paquette Lake (C25.2,la), Cape Breton
Highlands National Park, Nova Scotia.
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Figure 15. Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Paquette
Lake, C25.2.1a, Cape Breton Highlands National Park,
Nova Scotia.

Date of sounding: April 1L, 1973
Elevation: 260 m

Surface area: 5.0 ha

Mean depth: 0,91 m

Flushing rate: 20/yr

Water retention: 0.05 yr.

Index of basin permanence: 0,04
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Table 22, Long Lake, C33a. Cape Breton Highlands National Park,

Lake Drainage and Morphometiry

Long Lake Drainage reference # C33a
Lat. _46 ° 48' 43" Long., 60 ° 29" 24"
UTM grid:
Elevation: 1350 ft 410 m Air distance from sea: 6.5 km
Drainage system: Halfway Brook Reference # (33
Drainage system area: 3L.1 km®
Total lake drainage area: 5.05 km2
Lake drainage area outside park: km2= % of total
Lake area: 6.6 hectares Island area: hectares
Water surface area: 6.6 hectares No. of islands: _ O
Maximum length: 0.64 km Max, effective length: 0.64 km
Maximum width: 0.18  km Max., effective width: _0.18 jm
Maximum depth: 1.5 m Mean depth: 0.62 n
Shore length: 1.62 km Shoreline development: 1.78
Lake volume: 40.9 x 10°m> Flushing rate: 198. x/year
Basin permanence index: 0.03
Inlets: : Outlet:

Drainage

Name Reference # area km2 Name Reference #
Halfway Brook C33 Hal fway Brook C33

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code:  S.Me CBl1lL(d)



53

lable 23, Surface area, stratum interface areas, stratum volumes

and total volume of Long Lake (C33a), Cape Breton Highlands

National Park, Nova Scotia,

Long Lake C33a

-epth Area Stratum Volume
wiers dectares » O tobal maters m3 x 103 % of total
0 6.6 100. 0-1 38.2 934
1 1.6 24,2 1-1.5 2.7 6.6
Total -26:5-

Mean depth = 0.62

DEPTH (M)

1.5

Figure 16 . Area and volume depth curves,
Long Lake (C33a), Cape Breton Highlands
National Park, Nova Scotia.
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Figure 17, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Long
Lake, C33a, Cape Breton Highlands National Park, Nova
Scotia.

Date of sounding: Oct. 6, 1976
Elevation: 410 m

Surface area: 6.6 ha

Mean depth: 0,62 m

Flushing rate: 198/yr

Water retention: 0,005 yr.
Index of basin permanence: 0,03
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Table 2li, Round lake, C33b. Cape Breton .ighlands National Park.

Lake Drainage and Morphometiry

Round Lake Drainage reference # C330b
Lat. 46 ° 48 ' 22" Long. 60 ° %0' 30"
UTM grid:

Elevation: 1400 ft _430 m Air distance from sea: 7.5 km

Drainage system: Halfway Brook Reference # C33
Drainage system area: 3h.1 km®

Total lake drainage area: 3.70 km2

Lake drainage area outside park: km2= % of total
Lake area: 14,5 hectares Island area: 0.1 hectares
Water surface area: _14.4 hectares No. of islands: _ 1
Maximum length: 0.55  km Max. effective length: _0.55 km
Maximum width: 0.35 km Max, effective width: 0.35 xm
Maximum depth: 2.0 m Mean depth: 0.97 m

Shore length: 1.6  km Shoreline development:  1.19
Lake volume: 140, x 10°m> Flushing rate: 42.3 x/year

Basin permanence index: 0.09

Inlets: Outlet:
Drainage
Name Reference # area km2 Name Reference #
Halfway Brook C33 " Halfway Brook C33
C33%3bl

Access: road, trail, water; remote, transitional, ready

Developments: Emergency Cabin

Map Code: S.M. CB115(d)
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Table 25, Surface area, stratum interface areas, stratum volumes
and total volume of Round Lake (C33b), Cape Breton Highlands
National Park, Nova Scotia,

Round Lake C33b

_epth Area Stratum Volume

cvers dectures » O botal meters m3 x 103 % of total
0 b4 100, 0-1 112.1 80.2
1 8.3 57.6 1-2 277 19.8
Mean depth = 0.97m Total 139.8

Figure 18 Area and volume depth curves,

Round Lake (C33b), Cape Breton Highlands
National Park, Nova Scotia,
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Figure 19, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Round
Lake, C33b, Cape Breton Highlands National Park, Nova
Scotia.

Date of sounding: Oct. L, 1976
Elevation: U430 m

Surface area: 1h.4 ha

Mean depth: 097 m

Flushing rate: L2/yr

Water retention: 0,02 yr.
Index of basin permanence: 0,09
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Table 26. Lobster Lake, C33e. Cape Breton Highlands Hational Park.

Lake Drainage and Morphometiry

Lobster Lake Drainage reference #_C33®
Lat, L6 © L8 ' 06" Long. 60 © 31' 23"
UTM grid:

Elevation: 1150 ft LLO m Air distance from sea: 845 xm

Drainage system:  Halfway Brook Reference # C33
Drainage system area: 3Ll xm®
Total lake drainage area: 1.65  km?
Lake drainage area outside park: km2= % of total
Lake area: 946 hectares Island area: 0.1 nectares
Water surface area: 945 hectares No, of islands: 1
Maximum length: 0,80 km Max. effective length: 0.80 kp
Maximum width: 0.2k km Max. effective width: 924 m
Maximum depth: 1.88 m Mean depth: 191 m
Shore length: 1.97 km Shoreline development: 1.d0
Lake volume: 95.9 x 103m3 Flushing rate: 2745 x/year
Basin permanence index: 0,05
Inlets: Outlet:
Drainage

Name Reference # area km2  Name Reference #
Halfway Brook g%Bel Halfway DBroock C33

3

Access: road, trail, water; remote, transitional, ready
Developments:

Map Code: S.M. CB115(d)
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Table 27; Surfaue area, stratum lnterface areas, stratum volumes

and total volume of Lobster Lake (C33e), Cape Breton Highlands

National Park, Nova Scotia,

Lobster Lake C33e
-epth Area Stratum Volume
wLers nectares ~ O bLotal meters m3 x 103 % of total
0 945 100. 0-1 775 80.8
1 6ol 6l L 1-1.9 18.L 19.2
Mean depth = 1.01lm 9549
) PERCENT

DEPTH (M)

Figure 20, Ar ‘
Lobster Lake (C33e), Cape Breton Highlands
National Park, Nova Scotia.

Area and volume depth curves,
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Figure 21, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Lobster

Lake, C33e, Cape Breton Highlands National Park, Nova
ScOEia.o

Date of sounding: Oct. 5, 1976
Elevation: LLO m

Surface area: Je5 ha

Mean depth: 1.0 m

Flushing rate: 27.5/yr

Water retention: 0,04 yr.

Index of basin permanence: 0,05
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Table 28, Jigging Cove lake, C3Lha. Cape Breton Highlands National Park,

Lake Drainage and Morphometry

Jigging Cove Lake Drainage reference # C34a

Lat., 46 ° 47 20 Long. 60° 20' 30

UTM grid: 029850

Elevation: 100 f% 20 m Air distance from sea: 1.5 km

Drainage system: Reference # C34

Drainage system area: 75 Km®

Total lake drainage area: 1.18 km2

Lake drainage area outside park: km2= % of total

Lake area: 6.2 hectares Island area: hectares

Water surface area: 6.2 hectares No. of islands: __9__

Maximum length: 0.74 km Max, effective length: O.74 km

Maximum width: 0.18 km Max, effective width: 0.18 ym

Maximum depth: 2.0 m Mean depth: 0.89 n

Shore length: 149  km Shoreline development: 1.69

Lake volume: 55.3 x 103m3 Flushing rate: 4.1 x/year

Basin permanence index: 0.037

Inlets: Outlet:

Drainage

Name Reference # area km2 Name Reference #

C34

Access: road, trail water; remote, transitional, ready

Developments: dam, circumferential trail

Map Code:  A.P. A23305-2
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Table 29, osurface area, stratum interface areas, siratun volumes

and total volume of Jigging Cove Lake (C3ha), Cape Breton High-

lands National Park, Nova Scotia.

Jigging Cove Lake  C3lLa

~gth Area Stratum Volume
AcLers Hue harus o oI totb meters m3 x 103 % of total
O 6.2 lOOo O"l 14'207 7702
l 206 1‘4’109 1-2 1206 22.8
2 0.3 L.8
Mean depth = 0.89m Total 55.3
PERCENT
0 20 Lo 60 80 100

DEPTH (M)

Figure 22, Area and volume depth curves,
Jigging Cove Lake (C3La), Cape Breton
Highlands National Park, Nova Scotia.
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Figure 23, Bathymetric map, daie of sounding, geodetic
elevation and selected morphometric features of Jigging
Cove Lake, C3La, Cape Breton Highlands National FPark,
Nova Scotia.

Date of sounding: April 10, 1973
Elevation: L5 m

Surface area: 6,2 ha

Mean depth: gg9 m

Flushing rate: 3L4/yr

Water retention: 0,03 yr.

Index of basin permanence: 0,0k
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Table 3U. DBranch Pond, C36.1b. Cape Breton idighlands National Park.

Lake Drainage and Morphometry

Branch Pond Lake Drainage reference # C36,1b

" ] "

Lat, L6 ° L 30 Long. 60° 27 15

UTM grid: JuL79l

Elevation: 950 ft 290 m Air distance from sea: __ 7.7 km
Drainage system: Black Brook Reference # 36
Drainage system area: 07 al Km?
Total lake drainage area: 543 xm?
Lake drainage area outside park: km®= % of total
Lake area: 1Lh.9 hectares Island area: hectares
Water surface area: 19 hectares No. of islands: _ O
Maximum length: 0,69 km Max., effective length: 0.69 km
Maximum width: 0.32 km Max., effective width:  0U¢32 km
Maximum depth: 6.5 m Mean depth: 2e43 m
Shore length: 1.61  km Shoreline development: _ 118
Lake volume: 363.  x 10°m° Flushing rate: 2b.0 ¢ /year
Basin permanence index: V.23
Inlets: Outlet:

Drainage
Name Reference # area km2 Name Reference #
Mary Ann Brook C36.1 Mary Ann Brook C3641

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code: AJF. A23309-13L



Table 31,

70

Surface area, stratum interface areas, stratum volumes
and total volume of Branch Pond (u36.,1b), Cape Breton Highlands
National Park, Nova Scotia,

Branch Pond C36.1b

septh Area Stratum Volume

neters Hectares 5 of total meters m3 x 103 % of total
0 14.9 100, 0-1 132.7- 36.6
1 11.7 78 b 1-2 102.6 28 .3
2 8.8 59.3 2=3 67 b 18.6
3 /4'08 32'5 3"'1"' 3502 907
L" 203 1508 [+"'5 1790 1"'07
5 l.l 7014' 5"‘6 605 lo8
6 003 200 6-605 lol 003
605 Ool 009
Mean depth = 2.43m Total 362.5
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Figure 2l, Area and volume depth curves,
Branch Pond (C36,1b), Cape Breton High-
lands National Park, Nova Scotia.
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Figure 25, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Branch

Pond, C36.1b, Cape Breton Highlands National Park, Nova
Scotia.

Date of sounding: July 1, 1976
flevation: 305 m

Surface area: 14,9 ha

Mean depth: 24 m

Flushing rate: 24/yr

Water retention: 0,04 yr.
Index of basin permanence: 0423
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lable 32. Warren lLake, C38a. Cape Ureton Jighlanas davional Park.

Lake Drainage and Morphometry

Warren Lake Drainage reference # C38a

n

Lat., 46 ° 12' 50 Long., 60° 23' 40

UMM grid: 990764

Elevation: __ 50 ft 15 m Air distance from sea: 2.8 km
Drainage system: Warren Brook Reference # C38
Drainage system area: 3L km?

Total lake drainage area: 32.4 km2

Lake drainage area outside park: 0.40 km®= 1.2 % of total

Lake area: 82.8 hectares Island area: hectares
Water surface area: 89.8 hectares No. of islands: O
Maximum length: 1.95 kxm Max., effective length: 1.95 kxm
Maximum width: 0.59 km Max, effective width: 0.59 km
Maximum depth: 5l. m Mean depth: 15.9m

Shore length: 4.96  km Shoreline development: 14.76

Lake volume: \14298. x 10°m° Flushing rate: .63 x/year

Basin permanence index: 2.88

Inlets; Outlet:
Drainage
Name Reference # area km?2 Name Reference #
Warren Brook C38 Warren Brook C38
C38a?2
C%8a3%

Access: road, trail, water; remote, transitional, ready

Developments: Day Use Area, circumferential trail
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lable 33, Surface area, stratum interface areas, stratum volumes
and total volume of Warren Lake (C38a), Cape Breton Highlands
National Park, Nova Scotia.

Warren Lake C38a

~epth Area Stratum Volume

acters iectars w of total meters m3 x 103 % of total
0 89.8 100. 0-5 3949.6 27.6
5 71.2 79.3 5-10 3292.0 23.0
10 60.6 6745 10-15 2722.2 19.0
15 L7.7 53.1 15-20 2063.5 14,4
20 34,7 38.7 20=-25 1477.1 10.3
25 23.8 26.5 25-30 774.5 5.k
30 5.8 6ol 30-31 19.3 0.1
Mean depth = 15.9m Total  14298.2
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Figure 26, Area and volume depth curves,
warren Lake (C38a), Cape Breton Highlands
National Park, Nova Scotia.
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Figure 27, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Warren
Lake, C38a, Cape Breton Highlands National Park, Nova
Scotia,

Date of sounding: June 29, 1976
Elevation: 15 m

Surface area: 89,8 ha

Mean depth: 15,9 m

Flushing rate: 3.6/yr

Water retention: 0,28 yr.

Index of basin permanence: 2.88
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Table 3L, Dundas #3 Lake, Chlc. Cape Breton Highlands National Park.

Lake Drainage and Morphometry

Dundas #3 Lake Drainage reference # Cllc
Lat, 46 ° L2' 50" Long. 60 © 32 ' 20 "
UTM grid:
Elevation: 1450 ft _LWO m Air distance from sea: _10e9 km
Drainage system: Dundas Brook Reference # Chl
Drainage system areéi 23.2 km2
Total lake drainage area: 5498 km?
Lake drainage area outside park: km2= % of total
Lake area: 13.0 hectares Island area: O  hectares
Water surface area: 13.0  hectares No. of islands: O
Maximum length: 0.88 ¥m Max. effective length: 0+88 xm
Maximum width: 0.26 km Max. effective width: 0426 km
Maximum depth: 2el m Mean depth: 0.87
Shore length: 3.48 km Shoreline development: 2¢712
Lake volume: 113. x 1O3m3 Flushing rate: 8be? x/year
Basin permanence index: 0,03
Inlets: Outlet:

Drainage

Name Reference # area km2 Name Reference #
Dundas Brook chl Dundas Brook chl

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code: A.P. A23309-119
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Table 35. Surface area, stratum interface areas, stratum volumes
and total volume of Dundas #3 Lake (Chlc), Cape Breton Highlands

National Park, Nova Scotia.

. Dundas #3 Lake Chlc
Depth Area Stratum Volume
meters Hectares % of total meters m3 x 103 | 2 of total
0 13.0 100. 0-1 9042 . 79.7
1 5.6 L2,7 1-2 22,8 20.2
2 002 106 2"'2.1 0007 0006
Mean depth = 0.87m Total 113.1
¢ PERCENT

Area and volume depth curves,
Dundas #3 Lake (Chlc), Cape Breton High-
lands National Park, Nova Scotia.
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Table 36. Dundas #l Lake, Chld. Cape 3reton Highlands Hational Park.

Lake Drainage and Morphometry

Dundas #l Lake Drainage reference # Culd
Lat, L6 ° L2' 37" Long, 60 ° 32' 50"
UTM grid:

Elevation: 1450 ft LLO m Air distance from sea: 11.2 km

Drainage system: Dundas Brook Reference‘# chl
Drainage system area: 2342 km2
Total lake drainage area: L.73 Jem?

Lake drainage area outside park: Km®= % of total

Lake area: 16.3 hectares Island area: hectares
Water surface area: 16,3 hectares No. of islands: O
Maximum length: 0.59 km / Max, effective length: 0.59 km
Maximum width: 0.32 km Max., effective width: 0.32 km
Maximum depth: 2,5 m Mean depth: 1.52
Shore length: 2426 ¥m Shoreline development: 158
Lake volume: 247,  x 10°m° Flushing rate: 30,6 -x/year
Basin permanence index: O.11
Inlets: Outlet:
Drainage

Name Reference # area km2 Name Reference #
Dundas Brook chl Dundas Brook chl

CLh1410

Chldll

Access: road, trail, water; remote, transitional, ready
Developments:

Map Code:  A.P. A23309-117
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Table 37. Surface area, stratum interface areas, stratum volumes
and total volume of Dundas #i Lake (Chld), Cape Breton Highlands

National Park, Nova Scotia.

Dundas /#4 Lake CLkld

Zenth Area Stratum Volume

evers dectares » Of total meters m3 x 103 % of total
0 16,3 100, O-1 138.0 558
1 11.5 70.6 1-2 65 oli 26.5
2 2.6 10.2 2-2.5 LL.O 17.8
Mean depth = 1.52m Total LTl

PERCENT

Figure 29,

Area and volume depth curves,
Dundas #4 Lake (Chld), Cape Breton High-
lands National Park, Nova Scotia.
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Table 38, Dundas #5 Lake, ChldlOa. Cape Breton tighlands National Park.

Lake Dralnage and Morphometry

Dundas #5 Lake Drainage reference # C41dl0a
Lat, 46 © 42' 25" Long, 60° 32' 32"
UT™M grid:

Elevation: 1450 ft 440 m Air distance from sea: 10.8 in

Drainage system: Dundas Brook Reference # C4l
Drainage system areas 23,2 km2

Total lake drainage area: 0.75 km2

Lake drainage area outside park: km2= % of total
Lake area: 4.9 hectares Island area: hectares
Water surface area: 4.9 hectares No. of islands: _g___
Maximum length: 0.29 km Max, effective length: 0.29 im
Maximum width: 0.25 km Max, effective width: 0.25 km
Maximum depth: 0.9 m Mean depth: 0.30 m

Shore length: 0.91 km Shoreline development: 1.16

Lake volume: 14.5 x 103m3 Flushing rate: 82.8 x/year

Basin permanence index: 0.02

Inlets: Outlet:
Drainage
Name Reference # area km2 Name Reference #

41410

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code: A.P. A23309-117
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Table 39, Surface area, stratum interface areas, stratum volumes
and total volume of Dundas #5 Lake (CL1dlOa), Cape Breton High=-
lands National Park, Nova Scotia,

Dundas- #5 Lake  Ckldl0a

Depth Area Stratum Volume
meters Hectares % of total meters m3 x 103 % of total
0 L, 8L 100, 0-0.9 14,5 100

Mean depth = 0.30m

PERCENT
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Figure 30, Area and volume depth curves,
Dundas #5 Lake (ChldlOa), Cape Breton
Highlands National Park, Nova Scotia,.
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Figure 31, Bathymetric maps,date of sounding, geodetic
elevation and selected morphometric features of Dundas
#3, # and #5 Lakes, Culc, Clld and ChldlOa, Cape Breton
Highlands National Park, Nova Scotia.

Dundas #3 Lake, Chlc:

Date of sounding: July 29, 1976
Elevation: LL4O m

Surface area: 13,0 ha

Mean depth: 0,9 m

Flushing rate: 85/yr

Water retention: 0,01 yr.

Index of basin permanence: 0,03

Dundas #L Lake, Chld:

Date of sounding: July 29, 1976
Elevation: LLO m

Surface area: 16,3 ha

Mean depth: l.5 m

Flushing rate: 31/yr

Water retention: 0,03 yr.

Index of basin permanence: 0,1l

Dundas #5 Lake, ChldlOa:

Date of sounding: July 29, 1976
Elevation: LLO m

Surface area: U.8 ha

Mean depth: O3 m

Flushing rate: 83/yr

Water retention: 0,0l yr.

Index of basin permanence: 0,02
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lable Lju. Cann's Lake, Chl2b. Jape sreton aighlands hational pPark.

Liuke Drainage and Morphometry

Cann's Lake Drainage reference # (C42b

Lat. 46 ° 40 20" Long. _ 60°_ 26' 00"

UTM grid:

Elevation: 700 ft 215 m Air distance from cea: _2,0 km

Drainage system: Reference # (42

Drainage system area: 2420 Km?

Total lake drainage area: 0.82 km2

Lake drainage area outside park: 0.02 km2= 2.7% of total

Lake area: 10.5 hectares Island area: _0,1 hectares

Water surface area: 10.4 hectares No. of islands: _1

Maximum length: 0,59 km Max, effective length: 0.43 km

Maximum width: 0,30 km Max, effective width: 0.30 km

Maximum depth: 9.2 m Mean depth: 2.02 m

Shore length: 1.93 km Shoreline development: 160

Lake volume: 210. x 103m3 Flushing rate: 6.29 x/year

Basin permanence index: 0011

Inlets: Outlet:

Drainage

Name Reference # area kmZ2  Name Reference #

C42

Access: road, trail, water; remote, transitional, ready

Developments: Dam

viap Code: A.P. A23309=80
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Table)4i. Surface area, stratum interface areas, stratum volumes
and total volume of Cann's Lake (CLu2b), Cape Breton Highlands
National Park, Nova Scotia.

Cann's Lake CL2b

Depth Area Stratum Volume

meters Hectares % of total maters m3 x 103 % of total
0 10.4 100, 0-1 84,3 LO.2
1 6.6 63.5 1-2 53.6 25.6
2 L,2 LO . L 2-3 35.8 17.1
3 3.0 28,9 3-4 19.7 9.k
L l.1 10.6 L-5 8.9 Le2
5 0.7 6.7 5-6 L.9 2.3
6 0.3 2.9 6-7 1.9 0.9
7 0.1 1.0 7-8 0.5 0.2
8 0.01 O.l. 8-9 0.1 0.0k
9 0.01 0.1 9-9.2 0.1 0.01
Mean depth = 2.02m Total —EBST;_
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PERCENT

Figure 32, Area and volume depth curves,
Cann's Lake (ClL2b), Cape Breton Highlands
National Park, Nova Scotia.
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Figure 33, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Camn's

Lake, Ch2b, Cape Breton Highlands National Park, Nova
Scotia.

Date of sounding: July 13, 1976
Elevation: 215 m

Surface area: 10,4 ha

Mean depth: 2,0 m

Flushing rate: 6.3/yr

Water retention: 0,16 yr.

Index of basin permanence: O,ll
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fable Lj2, MacDougall's Lake, Ch3a. Cape Breton nighlands National Park.

Lake Drainage and Morphometiry

MacDougall's Lake Drainage reference # C4%a
Lat, 46° 40" 20" Long., 60° 26" 24"
UTM grid:
Elevation: _800 ft _245m Air distance from sea: _2.5 km
Drainage system: Reference # C43
Drainage system area: 2,33 km®
Total lake drainage area: 1:03 km2
Lake drainage area outside park: km2= % of total
Lake area: 5.0 hectares Island area: hectares
Water surface area: £ n hectares No, of islands: 0
Maximum length: 0.28 xm Max, effective length: 0.28 xp
Maximum width: 0.24 xm Max, effective width: 0.24 m
Maximum depth: 11.5p Mean depth: 340 np
Shore length: 1.02 xm Shoreline development: 1.02
Lake volume: 170. x 10°m> Flushing rate: 9.7  x/year
Basin permanence index: 0.16
Inlets: Outlet:

Drainage

Name Reference # area km?2 Name Reference #

C43

Access: road, trail, water; remote, fransitional, ready

Developments:
dam
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Table L3. Surface area, stratum interface areas, stratum
volumes and total volume of MacDougall's Lake (C43a), Cape
Breton Highlands nNational Park, Nova Scotia.

MacDougallt's ILake C43a

Depth Area ) Stratum Volume

meters Hectares % of total meters m3x103 % of total

0 5.0 100. 0-1 44 .4 26,1
1 3.9 18.2 1-2 33.8 19.9
2 2.9 57.7 2-3 25.5 15.0
3 242 44 .4 3-4 19.9 11.7
4 1.8 35.2 4-5 15.8 9.3
5 1.4 28,3 5-6 12,6 Te4
6 1.1 2243 6-7 8.8 5.2
7 0.7 14.8 7-8 4.9 2.9
8 0.3 5¢3 8-9 2.4 1.4
9 0.2 3.0 9-10 1.2 0.7
10 0.1 1.5 10-11 0.5 0.3
11 0.03 0.5 11-11.5 0.1 0.04

Mean depth = 3.,40m Total 170.0
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Figure 3. Area and volume depth curves,
MacDougall's Lake (Clh3a), Cape Breton
Highlands National Park, Nova Scotia.




98

Figure 35. Bathymetric map, date of sounding,
geodetic elevation and selected morphometric
features of MacDougall's Lake, C43a, Cape
Breton Highlands National Park, Nova Scotia.

Date of sounding: July 13, 1976
Blevation: 245m

surface area: 5.0 ha

Mean depth: 3.4m

Flushing rate: 9.7/yr

Water retention: 0,10 yr,

Index of basin permanence: 0.16
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Table ilye Iwo Island Lake, Clhk.B8a. Cape Breton :di;hlands National Park.

Lake Drainage and Morphometry

1wo Island Lake Drainage reference # Chl.Ba
Lat, L46° 39" 3 " Long. _60° 35' 10"
UTM grid:
Elevation: 1550 ft LT70 m Air distance from sea: 12.0 km
Drainage system: Clyburn Brook Reference # Clh
Drainage system area: 1345 1m?
Total lake drainage area: 103 km®
Lake drainage area outside park: km© = % of total
Lake area: 2740 hectares Island area: lel hectares
Water surface area: 25.6  hectares No, of islands: _2%
Maximum length: 0,70 km Max, effective length: 0.6L  km
Maximum width: 0,66 km Max. effective width: 0.63 km
Maximum depth: 5.5 m Mean depth: 1l.42
Shore length: 3418 km Shoreline development: 1«77
Lake volume: 362. x 10°m’ Flushing rate: B.0%  x/year
Basin permanence index: Voll
Inlets: Outlet:

Drainage

Name Reference # area kmZ2  Name Reference #
South Clyburn 3rook  Chlh.8 scuth Clyburn k. Clili 8

Access: road, trail, water; remote, transitional, ready

Developments:
Map Code:  A.P. A23309-73
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Table LS. Surface area, stratum interface areas, stratum volumes
and total volume of Two Island Lake (Chh.Ba), Cape Breton High-
lands National Park, Nova Scotia,

Two Island Lake CLL,8a

Depth Area Stratum Volume

meters Hectares % of total meters m3 x 103 % of total
0 2546 100. 0-1 203.8. 56,2
1 15.6. 61.1 1-2 117.5 32.4L
2 83 32.4 2-3 36.2 10.0
3 0.5 2.0 3-4 3.5 1.0
L 0.2 0.8 L=5 1.4 Ok
5 0.1 0.3 5-5¢5 0.1 0.03

Mean depth = 1l.42m Total 362.6
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Figure 36, Area and volume depth curves,
Two Island Lake (Clll.B8a), Cape Breton
Highlands National Park, Nova Scotia,
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Figure 37. Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Two

Island Lake, Chh.8a, Cape Breton Highlands Natianal Park,
Nova Scotia,

Date of sounding: Aug. 12, 1976
Elevation: 470 m

Surface area: 25,7 ha

Mean depth: 1lJi m

Flushing rate: 8,1/yr

Water retention: 0,12 yr.

Index of basin permanence: 0,11
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Table L6. rfreshwater Lake, uihba. Cape ireton :ighlands Yational Park.

Lrake Drainage and Morphometry

Freshwater Lake Drainage reference # C45a
Lat, _46 ° 38 ' 40" Long, _ 60° 23' 45"
UTM grid: 990687
Elevation: 0 ft O m Air distance from sea: O.4 km
Drainage system: Freshwater Lake Reference'# Ca5
Drainage system area: 3.4 km®?
Total lake drainage area: 3.4 km°

Lake drainage area outside park:. 0.62 km= 18.2 % of total

Lake area: 42,8 hectares Island area: 0.6 hectares
Water surface area: 42.2 hectares No, of islands: 4
Maximum length: 1.15 km Max, effective length: 1.15 km
Maximum width: 0.74 km Max. effective width: O0.74 xm
Maximum depth: 16, m Mean depth: 6.49 nm
Shore length: 4.1  km Shoreline development: 1.79
Lake volume: 2737, X 103m3 Flushing rate: 1.99 x/year
Basin permanence index: 0.67
Inlets: Outlet:
Drainage

Name Reference # area km?2 Name Reference #

C45 C45

Access: road, trail, water; remote, transitional, ready

Developments: p_ ..y HQ, hichway, beach, comsrrcial & residential areas.

Man Code: A.P. A23309-23
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Table 47+ Surface area, stratum interface areas, stratum volumes
and total volume of Freshwater lLake (Ch5a), Cape Breton Highlends

National Park, Nova Scotia.

Freshwater Lake C45a

Depth Area Stratum Volume

meters | Hectares | % of total meters | m3 x 103 | % of total
0 b2.2 100. 0-1 398.3 14,6
1 375 89.0 1-2 352.8 12.9
2 33.1 78.6 2-3 309.3 11.3
3 28,8 68.5 3-4 268.8 9.8
L 25,0 59,2 L5 231.3 8.k
5 21.3 50.5 5-6 201 ok 7oh
6 19.0 45,0 6-7 181.4 646
7 17.3 41.0 7-8 1644 6.0
8 15.6 37.0 8-9 146.6 5.k
9 1hob 34,2 9-10 133.9 4.9
10 12,4 29.3 10-11 1144 bo2.
11 10.5 25.0 11-12 94,5 3ok
12 8.h 20.0 12-13 71.5 2.6
13 6.0 14,1 13-1k 45,0 1.6
1k 3.2 7.6 14-15 20.2 0.7
15 1.0 2.5 15-16 3.5 0.1

Total — 2737.3

Mean depth = 6.49m
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Figure 38, Area and volume depth curves,

Freshwater Lake (Ch45a), Cape Breton High-
lands National Park, Nova Scotia,
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Figure 39. Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of
Freshwater Lake, Cli5a, Cape Breton Highlands National’
Park, Nova Scotia,

Date of sounding: 1966
Elevation: 3 m

Surface area: L42.2 ha

Mean depth: 6.5 m

Flushing rate: 2,0/yr

Water retention: 0,50 yr.

Index of basin permanence: 0,67
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Table LB, Benjie's Lake, W22.2a. Cape Breton Highlands National Park.

Lake NDrainage and Morphometiry

Egnjie% Lake Drainage reference # W22.2a
Lat. 46 ° 44’ 25" Long. 60° 48' 32"
UTM grid:

Elevation: 1350ft 410m Air distance from sea: Te7 km

Drainage system: MacKengie River Reference # W22
Drainage system area: 1642 km2
Total lake drainage area: 0.65 km2
Lake drainage area outside park: km2= % of total
Lake area: 3.3 hectares Island area: hectares
Water surface area: 3,3 hectares No. of islands: _ O
Maximum length: _0.28 km Max, effective length: 0.28 im
Maximum width: 0.15 km Max., effective width: 0.15 km |
Maximum depth: 0,71 m Mean depth: 0.49 m
Shore length: 0,76 km Shoreline development: 1.18
Lake volume: 16.3  x 10°m> Flushing rate: 63.7 x/year
Basin permanence index: 0.02
Inlets: Outlet:

Drainage
Name Reference # area km2 Name Reference #
wa22.2 w22.2
Access: road, trail, water; remote, transitional, ready

Developments:

Map Code:  A.P. A23309-168
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Table }9. Surface area, stratum interface areas, stratum volumes
and total volume of Benjie's Lake (W22.2a), Cape Breton Highlands

National Park, Nova Scotia,

Benjids Lake W22.2a
Depth Area Stratum Volume
meters Hectares % of total meters m3 x 103 % of total
0 3.3 100. O~.5 14,2 87.0
05 2.1‘}‘ 7207 95_.6 105 902
06 Oo? 21.2 06-’o7 006 307
07 005 15a2 07--71 OoOZ Ool
Mean depth = 0.49m Total 16,32
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Figure LO. Area and volume depth curves,

Benjie's Lake (W22,2a), Cape Breton High-
lands National Park, Nova Scotia.



Figure 41, Bathymetric map, date of sounding, geodetic

elevation and selected morphometric features of Benjie's
Lake, W22.2a, Cape Breton Highlands National Park, Nova

Scotia.

Date of sounding: March 3, 1976
Elevation: L10 m

Surface area: 3.3 ha

Mean depth: O.u9 m

Flushing rate: 6L/yr

Water retention: 0,016 yr.
Index of basin permanence: 0,02
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Table 50. Fishing Cove Lake, W2La. Cape sreton Highlands National Parke.

Lake Drainage and Morphometry

Fishing Cove Lake Drainage reference # W24a
Lat., 46° 42' 33" Long. 60° 49 40"
UTM grid:

Elevation: 1450 ft 440 m Air distance from sea: 7.8 km

Drainage system: Fishing Cove River Referencé # w24
Drainage system area: __ 18,5 Km?

Total lake drainage area: 1.25 km2

Lake drainage area outside park: km2= % of total
Lake area: 2443 hectares Island area: hectares
Water surface area: 2,43 hectares No. of islands: O _
Maximum length: O0.31 km Max. effective length: 0.31 km
Maximum width: 0.14 km Max, effective width: 0.14 km
Maximum depth: 0.84 m Mean depth: _0.56 m

Shore length: 0.80 km Shoreline development: _ 1lel5

Lake volume: 13.7 x 10°m’ Flushing rate: 6. x/year

Basin permanence index: 0.02

Inlets: Qutlet:

Drainage
Name Reference # area km?2 Name Reference #
Fishing Cove R. w24 Fishing Cove R. w24

Access: road, trail, water; remote, transitional, ready

Developments:

Map Code: S.M. CB108(d)
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Table 51, Surface area, stratum interface areas, stratum volumes

and total volume of Fishing Cove Lake (W2ha), Cape Breton High-
lands National Park, Nova Scotia,

Fishing Cove Lake  W24a

Depth Area Stratum Volume
meters Hectares % of total meters m3 x 103 % of total
0 2elt 100. 0-0.5 10,6 77 .6
0.5 1.6 75.1 0.5-0.6 1.7 12.3
0.6 1.6 63.5 0.6-0.7 l.1 7.8
0.7 0.7 26.7 0.7-0.8 0.3 2.2
0.8 2.3 0.8-0.84 0.01 0.1
Mean depth = 0.56m Total 13.7
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Figure ;2 . Area and volume depth curves,

Fishing Cove Lake (W2ha), Cape Breton
Highlands National Park, Nova Scotia.
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Figure 43, Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of Fishi
Cove Lake, W2ha, Cape Breton Highlands National Park,
Nova Scotia.

Date of sounding: March 4, 1976
Elevation: LLO m

Surface area: 2.4 ha

Mean depth: 0.56 m

Flushing rate: 1L&/yr

Water retention: 0,007 yr.
Index of basin permanence: 0,02
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Table 52, Frencn Lake, W30.6a, Cape Breton :ighlands National Park.

Lake Drainage and Morphomeiry

French Lake Drainage reference # W30.6a

Lat, 46 ° 43' 45 Long. 60° 51' 50
UTM grid: = 631770

Elevation: 1400 ft _ 430 m Air distance from csea: 4.2 km
Drainage system: Corney Brook Reference # W30
Drainage system area: 38.1 xm®

Total lake drainage area: 0.55 km2

Lake drainage area outside park: km2= % of total
Lake area: 7.05 hectares Island area: hectares
Water surface area: __ 7,05 hectares No. of islands: _0
Maximum length: 0.58 km Max. effective length: 0.58km
Maximum width: 0.21 km Max, effective width: 0.21 km
Maximum depth: 2.0 m Mean depth: 1,04m

Shore length: 1.44 km Shoreline development: 1.53
Lake volume: 73.4 X 109m> Flushing rate: 12.0 x/year

Basin permanence index: 0.05

Inlets: Outlet:
Drainage
Name Reference # area km? Name Reference #

W30.6

Access: road, trail, water; remote, transitional, ready
Developments: Highway

Map Code: A.P. A23309-165
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Surface area, stratum interface areas, stratum volumes
and total volume of French Lake (W30.6a), Cape Breton Highlands
National Park, Nova Scotia.

'bVBO . 68

French Lake

Depth Area Stratum Volume

meters Hectares % of total meters m3 x 103 % of total
O 7.0 lOOo O"'Oo5 3105 [4'209
095 5¢6 7901 O.5-leo 214'07 3307
1.0 L,3 61.4 1.0-1.5 13.3 18.1
105 l.3 18.1 115"200 3.8 5.2
2.0 003 [".8 2.0"‘2-1 O.l Ool
Mean depth = 1,04m Total 734

PERCENT

Figure Llis Area and volume depth curves,

French Lake (W30.6a), Cape Breton High-
lands National Park, Nova Scotia.
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Figure 45 ., Bathymetric map, date of sounding, geodetic
elevation and selected morphometric features of French
Lake, W30.6a, Cape Breton Highlands National Park, Nova
Scotia.

Date of sounding: April 9, 1973
Elevation: 430 m

Surface area: 7.0 ha

Mean depth: 1.0 m

Flushing rate: 12/yr

Water retention: 0,08 yr.

Index of basin permanence: 0,05
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Table 54, Little Presqu'ile Lake, W32a. Cape Bretcon iighlands National Parke.

Lake Drainage and Morphomeiry

Little Presqu'ile Lake Drainage reference # %322
Lat. _u6° 1 '_25 " Long. _60° 57 ' 25 "
UTM grid:
Elevation: 50 ft 5 m Air distance from sea: jli&_km
Drainage system: Presqu'ile Brook Reference # W32
Drainage system area: 1.20 km2
Total lake drainage area: 1.20  xm?
Lake drainage area outside park: km2= % of total
Lake area: 0.5 hectares Island area: hectares
Water surface area: 0.5 hectares No. of islands: _ O
Maximum length: 0.11 km Max. effective length: C-1l ¥m
Maximum width: 0.06 km Max. effective width: _C-9° im
Maximum depth: 3.0 m Mean depth: _1.,49 m
Shore length: 0.29 km Shoreline development: 1.16
Lake volume: 9.70 x 10°m’ Flushing rate: 263. x/year
Basin permanence index: 0.03
Inlets: Outlet:
Drainage

Name Reference # area km? Name Reference #

W32 W32

Access: road, trail, water; remote, transitional, ready

Developments: Highway
Map Code: S.M. CB107(d)
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Table 55 . Surface area, stratum interface areas, stratum volumes
and total volume of Little Presqu'ile Lake (WBZas, Cape Breton
Highlands National Park, Nova Scotia,

]

Little Presqu'ile Lake W32a

Depth Area Stratum Volume
meters Hectares % of total meters m3 x 103 % of total
0 0.5 100. 0-1 3.9 52.9
l 003 6000 1“2 2.3 3131
2 0.2 34,7 2-3 l.2 15.9
3 0.1 14,7
Mean depth = 1.49m Total 7.3
PERCENT

Figure 6. Area and volume depth curves,
Little Presqu'ile Lake (W32a), Cape Breton
Highlands National Park, Nova Scotia.



Table 56, Presqu'ile Lake, W32b.
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Cape Jsreton dighlands Natlonal Park.

Lake Drainage and Morphometry

Presqutile Lake Drainage reference #  W32b
Lat. _ag °_ 41 _ 20" Long. 60 ° 57' 10"
UTM grid: _561725
Elevation: <50 ft 5m Air distance from sea: _0.2 km
Drainage system: preggu'ile Reference # W32
Drainage system area: 1,20 km2
Total lake drainage area: 0.85 km2
Lake drainage area outside park: Km2= % of total
Lake area: 4,36 hectares Island area: hectares
Water surface area: 4,36 hectares No. of islands: __ O
Maximum length: (.67 km Max. effective length: 0.67 km
Maximum width: 0,10 km Max., effective width: 0.10 ¥m
Maximum depth: 3,0 m Mean depth: 2.1m
Shore length: 1.52 km Shoreline development: 2.05
Lake volume: 92,7 X 10°m° Flushing rate: 14.7 x/year
Basin permanence index: 0.06
Inlets: Outlet:
Drainage
Name Reference # area km2 Name Reference #
W32
Access: road, trail, water; remote, transitioﬂal, ready

Developments: highway

Map Code: S.M. CBlU7(d)



Table 57 « Surface area, stratum interface areas, stratum volumes
and total volume of Presqu'ile Lake (W32b), Cape Breton Highlands
National Park, Nova Scotia.

Presqu'ile Lake

pepth Area Stratum Volume

meters | Hectares | % of total meters | m3 x 103 | % of total
0 Gok 100.0 0-1 41,0 Li,2
l 308 8892 1-2 314’00 36'7
2 3.0 6890 2"3 1707 1901
3 0.8 18 .4
Mean depth = 2.13m Total G2.7

. | PERCENT
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. Figure L7. Area and volume depth curves,
Presqu'ile Lake (W32b), Cape Breton
Highlands National Park, Nova Scotia.
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Figure 48, Bathymetric maps, date of sounding, geodetic
elevation and selected morphometric features of Little
Presqu'il Lk , W32a, and Presqu'ile Lake, W32b, Cape
Breton Highlands National Park, Nova Scotia.

Little Presqu'ile Lake, W32a:

Dates of sounding: June 23, 1947
July 9, 1976

Elevation: 2 m

Mean depth: 1.5 m

Flushing rate: 263/yr

water retention: 0,004 yr

Index of basin permanence: 0,03

Presqutile Lake, W32b:

Dates of sounding: June 23, 1947
‘ July 9, 1976

rlevation: 2 m

Surface area: L.4 ha.

Mean depth: 2.1 m \\

Flushing rate: 15/yr

Water retention: 0.07 yr

Index of basin permanence: 0,06
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DISCUSSION

The lakes investigated vary widely in size, ranging from bog ponds of
a few hundred square meters surface area and less than one meter deep
(e.ge Bog Exhibit Pond, W24.8.la, and Bog South Pond, W2l4.8.1c) to Warren
Lake with an area of 90 hectares and a mean depth of 16 meters. Among the
25 sounded lakes, 9 had less than lm mean depth, 13 had 1 to 5m mean depth,
and only two (Freshwater Lake and Warren Lake) exceeded 5m mean depth
(Table 5), Warren Lake had the greatest maximum depth of the Park lakes,
reaching 31m near the west end of the lake,

Table 6 lists morphometric indices and hydrologic features calculated
from morphometric features and distance of the lakes from the sea., The
indices may be used to compare lakes in a more or less quantitative manner
and some can give insight into the trophic status of a lake, The distance
from the sea may explain some chemical differences among the lakes related
to sea spray and aerosol influence,

The drainage ratio or relative basin size, A':4 gives the relationship
between the total arainage area and the lake surface area, This index is
closely associated with nutrient supply (Schindler, 1971; Kerekes, 197L)
because, in a geologically and climatically uniform area, nutrient supply
is largely a function of water input from the drainage basin, The drainage
ratios of the 25 sounded lakes range from 5.3 (Glasgow Lake, C2Lig) to 2L4u
(Little Presqu'ile Laxe, W32a).

Flushing rate (FR) and its inverse relationship to water retention time
(t“), are dependent upon the drainage ratio, mean dspth and mean annual
moisture surplus (runoff). An incresse in any or all of these factors will

cause an increase in flushing rate and consequently a decrease in water
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retention time, In an area where nutrient supply is not strongly influenced
by human interference or differences in geology, the supply is almost solely
a function of flushing ratve because the influents into lakes carry similar
concentrations of nutrients (Schwinghamer, 1975). Kerekes (1975) showed
that the effects of increased nutrient supply attributed to high flushing
rates are neutralized and that the concentrations of nutrients and biomass
in lakes level off in cases where the flushing rate is more than about 10
times per year., Flushing rates among the 25 lakes for which data are avail-
able range from 1.9 in Glasgow Lake, C2lg, (%, = 0.526) to 263 in Little
Presqu'ile lake, W32a, (b, = 0,004). These estimates do not take into
account variations in the local micro climate among the drainage basins,
Consequently, the values may not be accurate, especially for lakes on the
highlands where the moisture surplus is undoubtedly higher than at lower
elevations. Only by monitoring lake outlet streams can accurate flushing

rates be obtained.,

Hydraulic loading, qg (Vollenweider, 1975; Lillon and Rigler, 197L),
also called water discharge height, is the product of flushing rate times
mean depth, It is an extremely useful parameter for estimating nutrient
loading levels in undisturbed lakes, Vollenweider (1976) has plotted
aerial total phosphorus loading against qg in a large number of North
American lakes and cbtains a very good separation of oligotrophic from
eutrophic lakes, The range of qg among the lakes examined is from 8olim/yr
(John Dee Lake, C23.ld5a) to 392.m/yr (Little Presqu'ile Lake, W32a).
Because of their dependence on flushing rate values, the qg values may
have to be modified when more accurate flushing rates can be obtained.

The shore length to surface area ratio (L:A) depends not only on the
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irregularity of the shoreline but also on the size of the lake, It can be
ugsed as an index of the relative availability of littoral area in lakes
(Rawson, 1960). Low L:A ratios infer that littoral benthic and macrophytic
production would assume lesser importance compared to lakes with higher
ratios. Errors in shore length measurement can be very serious and can
limit the usefulness of shore length based indices, especially in small
lakes. As expected, Little Presqu'ile Lake (W32a), the smallest laﬁe
measured, has the highest L:A ratio (58.0), while Warren Lake has the
lowest (5.52).

Shoreline development (Dy) is also an index of shoreline irregularity,
It is based on the lake's departure from a perfect circular form, which
would give a Dp of 1.0, the lowest possible value for this index, Long,
narrow lakes and highly irregular lakes with many islands have the highest
D;, values. The lowest DL value calculated was 1,02 for MacDougall's Lake
(Ch43a) while the highest was 3,13 for Dundas #3 Lake (Chlc).

The mean depth to maximum depth ratio (Z:zp), multiplied by 3, gives
the development of the volume, When the value of the Z:izp approaches 0,33
(or the development of the volume approached unity), the lake basin is
close to the form of a cone whose height is the maximum depth of the lake
and whoge base is equal to the surface area of the lake, When the lake
basin walls are convex toward the water, the i:zm ratio is less than 0,33,
and when the walls are concave the index is more than 0.33.

The value of L:A and Dj as indices of littoral development is limited
because depth is not taken into account. Kerekes (1972) proposed a more
meaningful morphometric index, dividing L:A by mean depth (Z) or more
simply shore length:volume (L:V, Kerekes, 1974). The inverse of this ratio

(ViL) is an index of basin permanence or BPI (Kerekes, 1975). A very
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shallow, nearly extinct (filled up) lake would have a BPI near O, while a
large deep lake could have a BPI value greatly in excess of unity,

Kerekes (1975) suggested that a BPI of 0.1 or less indicates that the lake
is near extinction, while a value of 0,2 or more indicates a more permanent
lake, The lowest BPI value among the lakes examined was 0,02 in Dundas &
Lake (ClldlOa), Benjie's Lake (W22.2a) and Fishing Cove Lake (W2la). The
highest BPI was that of Warren Lake (2.88). Fifteen of the 25 lakes sounded

had BPI values of 0.1 or less (Table 6),



135

REFERENCES

Anonymous. 1971-1977. Surface Water Data, Atlantic Provinces., Water
Survey of Canada, Inland Waters Directorate, Ottawa, Ont.,

Daborn, G, Ms, 1977. Cape Breton Highlands National Park Drainage
Reference Number Draft.

bDillon, P. J., and F. H. Rigler. 197h. A test of a simple nutrient
budget model predicting the phosphorus concentration in lake
water, J. Fish. Res, Board Can., 31: 1771-1778.

Kerekes, Jo 1972, A comparative limnological study of five lakes in
Terra Nova National Park, Newfoundland. Ph,D. thesis, Dalhousie
Univ,, Halifax, N. S, 388 p.

---------- o 1974. Limnological conditions in five small oligotrophic
lakes in Terra Nova National Park, Newfoundland., J. Fish, Res.
Board Can., 31: 555-583.

———————— « 1975, Phosphorus supply in undisturbed lakes in Kejimkujik
National Park, Nova Scotia. Verh. Internat. Verein., Limnol,,
Vol. 19, 349-357.

cecnmmmee=, 1977, The Index of Lake Basin Permanence.‘ Int. Revue ges,
Hydrobiol.,, 62: 2: 291-293.,

---------- «y P. Schwinghamer and K. L. Tay. 1976, Cape Breton Highlands
National Park, N. S. Aquatic Resources Inventory, Part I,
Drainage Basin, Stream and Lake Catalogue, Can, Wildlife Service,

Ms. RsportO 65 pO

Lacate, D, S, 1969. Guidelines for bio-physical land classiciation,
Dept. of Fisheries and Forestry. Publication No. 1264. Queen's
Printer, Ottawa., 61 p.

Rawson, D. S. 1960, A limnological comparison of twelve large lakes in
northern Saskatchewan, Limnol., Oceanogr., 5: 195-211,

Schindler, D, W, 1971. A hypothesis to explain differences and similari-
ties among lakes in the Experimental Lakes Area, northwestern
Ontario, J. Fish., Res. Board Can., 28: 295-301,

Schwinghamer, P, 1975. Factors related to trophic state of lakes in
four Atlantic National Parks, M.Sc, thesis, Dalhousie Univ,,
Halifax, N. S. 176 p.

Solman, V. 1951. Limnological investigations in Cape Breton Highlands
National Park, Nova Scotia, 1947, Can. Wildlife Service, Wild=
life Management Bulletin, Series 3, Number 3, Minister of
Resources and Development, Ottawa, Ont, 52 p.



136

REFERENCES (Cont'd)

Vollenweider, R. Ae 1975, Input-cutput models, Canada Centre for
Inland Waters, Burlington, Ont. Ms. Rep. 65 p.

-------------- ---+ 1976, Advances in defining critical loading levels
for phosphorus in lake eutrophication, Mem. Ist. Ital, Idrobiol.,
33: 53-83.

welch, P, S. 1948, Limnological Methods. McGraw-Hill Book Co.,
Toronto. 3681 p.



137

APPENDIX

List of Agquatic Resources Inventory Keports, Cape Breton Highlands
wsational Park, Nova Scotia:

Part I.
Part 2,

Part 3.

Part L.

Part 5,

Part 6.

Urainage Basin, Stream and Lake Catalogue,
Lake Urainage and iorphometry.

Selected Limnological Measurements in 62
Lakes.,

Selected Limnological Measurements in
Streams, Lake iInlets and Outlets,

Limnological Conditions,

Conclusions and Recommendations,






